An optical and non-invasive method to detect the accumulation of ubiquitin chains.
The accumulations of excess amounts of polyubiquitinated proteins are cytotoxic and frequently observed in pathologic tissue from patients of neurodegenerative diseases. Therefore, optical and non-invasive methods to detect the increase of the amounts of polyubiquitinated proteins in living cells is a promising strategy to find out symptoms and environmental cause of neurodegenerative diseases, also for identifying compounds that could inhibit gathering of polyubiquitinated proteins. Therefore, we generated a pair of fluorescent protein [Azamigreen (Azg) and Kusabiraorange (Kuo)] tagged ubiquitin on its N-terminus (Azg-Ub and Kuo-Ub) and developed an Azg/Kuo-based Fluorescence Resonance Energy Transfer (FRET) assay to estimate the amount of polyubiquitin chains in vitro and in vivo. The FRET intensity was attenuated in the presence of ubiquitin-activating enzyme inhibitor, PYR-41, indicating that both fluorescent ubiquitin is incorporated into ubiquitin chains likewise normal ubiquitin. The FRET intensity was enhanced by the addition of the proteasome inhibitor, MG-132, and was reduced in the presence of the autophagy activator Rapamycin, designating that ubiquitin chains with fluorescent ubiquitin act as the degradation signal equally with normal ubiquitin chains. In summary, the above optical methods provide powerful research tools to estimate the amounts of polyubiquitin chains in vitro and in vivo, especially non-invasively in living cells.